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FOREWORD

This document describes the munitions and explosives of concern hazard assessment (MEC HA)
methodology for assessing potential explosive hazards to human receptors at munitions response
sites (MRSs). The MEC HA allows a project team to evaluate the potential explosive hazard
associated with an MRS, given current conditions and under various cleanup, land use activities,
and land use control alternatives.

The statutory provisions and regulations described in this document contain legally binding
requirements. This document is not a regulation itself, nor does it alter or substitute for those
provisions and regulations. Thus, it does not impose any legally binding requirements on EPA,
States, Tribes, DoD, or other federal agencies, or other members of the regulated community.
This document does not confer legal rights or impose legal obligations upon any member of the
public.

The methodology presented in this document may not apply to a particular situation based upon
site-specific circumstances. Interested parties are free to raise questions about the substance of
this document and the appropriateness of the application of the methodology to a particular
situation. This document may be revised periodically by the sponsoring organizations without
public notice. The Technical Work Group welcomes public input on this document at any time.



Concurrence Memo for the Interim Munitions and Explosives of Concern Hazard
Assessment (MEC HA) Methodology

The Technical Working Group for the Munitions and Explosives of Concern Hazard
Assessment (MEC HA) Methodology was established to develop a technical framework
and application methodolegy. The group consists of representatives from the Department
of Defense, Department of the Interior, State program managers from Association of
State and Territorial Solid Waste Management Officials, Tribal Association for Solid
Waste and Emergency Response, and the U.S. Environmental Protection Agency.

The document describes the MEC HA Methodology for assessing potential explosive
hazards to human receptors at munitions response sites (MRSs). The MEC HA allows a
project team to evaluate the potential explosive hazard associated with an MRS, given
current conditions and under various cleanup, land use activities, and land use control
alternatives. It was developed through a collaborative, consensus approach to promote
consistent evaluation of potential explosive hazards at MRSs.

The MEC HA Methodology is now formally available for use by project teams that are
evaluating potential explosive hazards at MRSs. Over the next two to three years, the
sponsoring organizations will evaluate the effectiveness of the MEC HA based on
application at munitions response sites. Based on the evaluations, modifications the MEC
HA may be made to enhance the effectiveness of the methodology.
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EXECUTIVE SUMMARY

This document describes the munitions and explosives of concern hazard assessment (MEC HA)
methodology for assessing potential explosive hazards to human receptors at munitions response
sites (MRS). The MEC HA allows a project team to evaluate the potential explosive hazard
associated with an MRS, given current or reasonably anticipated future conditions, and under
various cleanup, land use activities, and land use control alternatives.

This document was developed by the Technical Working Group for Hazard Assessment, which
consists of representatives from the Department of Defense, the U.S. Department of the Interior,
State program managers from Association of State and Territorial Solid Waste Management
Officials, Tribal Association for Solid Waste and Emergency Response, and the U.S.
Environmental Protection Agency. These organizations provided personnel to develop the
technical framework for this hazard assessment methodology document.

The MEC HA is designed to provide benefits at the project team level (e.g., individual
installation or site). It is intended to reduce costs and streamline the evaluation of explosive
hazards by providing project teams with a consistent, accepted methodology. The MEC HA will
support consistency and reproducibility of efforts at multiple MRS. Its repeated use by project
teams will further reduce costs through familiarity and ease of oversight. The MEC HA will
promote mutual understanding of technical issues on the MRS through a collaborative, team-
based hazard assessment process. The MEC HA is designed to enhance communication of
hazards within a project team, and between project teams and external stakeholders. At the
program level, the MEC HA will provide benefits by instilling confidence in decision-making
through the use of a standardized hazard assessment approach, and support understanding at the
national level of the process that project teams are using to help support decisions.

The MEC HA is intended to fit into military munitions response program (MMRP) activities and
the regulatory structure of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). It addresses the National Contingency Plan (NCP) direction to conduct
site-specific risk assessments for threats to human health and the environment.

The MEC HA reflects the fundamental difference between assessing chronic environmental
contaminant exposure risk and assessing acute MEC explosive hazards. An explosive hazard
can result in immediate injury or death. Risks from MEC explosive hazards are evaluated as
being either present or not present. If the potential for an encounter with MEC exists, the
potential that the encounter may result in death or injury also exists. Consequently, if MEC is
known or suspected to be present, a munitions response typically will be required. The munitions
response may include further investigation, cleanup of MEC through a removal or remedial
action, including land use controls (LUCs), or LUCs alone. Where a cleanup action for MEC has
occurred, some level of LUCs will often be required to address the uncertainty that all MEC
items have been found and removed from the MRS. These may range from educational
programs to restrictions on land use activities.

The MEC HA addresses human health and safety concerns associated with potential exposure to
MEC at MRS. It does not directly address environmental or ecological concerns that might be
associated with MEC. It does not address operational ranges. It does not address locations
where military munitions are known or suspected to be present underwater, nor does it address
chemical warfare materiel (CWM).
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The MEC HA is conducted through the systematic planning process that guides environmental
investigations. As such, it is designed to be a collaborative process that draws upon the collective
understanding and expertise of a project team consisting of lead agency personnel, regulators,
and stakeholders.

The MEC HA is structured around three components of potential explosive hazard incidents:

e Severity, which is the potential consequences of the effect (e.g., death, injury) on a human
receptor should an MEC item detonate.

e Accessibility, which is the likelihood that a human receptor will be able to come in contact
with a MEC item.

e Sensitivity, which is the likelihood that a human receptor will be able to interact with a MEC
item such that it will detonate.

Each of these components is assessed in the MEC HA by input factors. Each input factor has two
or more categories. Each input factor category is associated with a numeric score that reflects
the relative contributions of the different input factors to the MEC hazard assessment. The MEC
HA scores should not be interpreted as quantitative measures of explosive hazard. The sum of
the input factor scores falls within one of four defined ranges, called Hazard Levels. Each of the
four Hazard Levels reflects attributes that describe groups of MRS and site conditions ranging
from the highest to lowest hazards.

The MEC HA allows a project team to assess MRS on the most appropriate scale by dividing an
MRS into subunits, if necessary. The MEC HA can be used to score an MRS several times to
assess current conditions and the conditions expected after completion of different removal or
remedial actions. It can also be used to assess different types of determined or reasonably
anticipated future land use activities. The scoring tool is contained in Appendix A as an
automated workbook.

The MEC HA can be used at several points in the CERCLA process. It is primarily designed to
be used at two points in the CERCLA process. The end of a removal investigation to assess
baseline explosive hazards and relative hazard reductions associated with removal alternatives in
an Engineering Evaluation/Cost Analysis (EE/CA) report; or at the end of a remedial
investigation to assess baseline explosive hazards and relative hazard reductions associated with
remedial alternatives in the Remedial Investigation/Feasibility Study (RI/FS) report.

The MEC HA does not answer the question of “How clean is clean?” Several removal or
remedial alternatives or combinations of alternatives (e.g., surface or subsurface cleanup
combined with land use controls) may be able to meet the protection of human health and the
environment criteria. All alternatives are analyzed to determine which combination of
alternatives best meets the CERCLA statutory requirements. Site-specific project teams will
determine “How clean is clean?” by selecting the alternative to be implemented to meet
CERCLA requirements.
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CHAPTER 1: INTRODUCTION TO THE MEC HA METHODOLOGY

This chapter introduces the Munitions and
Explosives of Concern Hazard Assessment
(MEC HA). It presents an overview of the
background, purpose, use, benefits, and

integration of the MEC HA into the
evaluation of removal and remedial
alternatives under the Comprehensive
Environmental Response, Compensation,

and Liability Act (CERCLA).

1.1 Background of the MEC HA

Since the early 1990s, military and civilian
land managers and the public have been
increasingly concerned about munitions
response decisions at locations that are being
returned to the public through the Base
Realignment and Closure (BRAC) program
or other land transfer programs. In addition,
ongoing site investigations at munitions
response areas (MRA) and munitions
response sites (MRS) demonstrate that a
number of formerly used defense sites
(FUDS) contain munitions and explosives of

Important Terms in This Chapter

Munitions and Explosives of Concern (MEC)

The term, which distinguishes specific categories of
military munitions that may pose unique explosive
safety risks, may include (1) unexploded ordnance
(UXO); (2) discarded military munitions (DMM); (3)
or munitions constituents (MC) present in high
enough concentrations to pose an explosive hazard.

Hazard Assessment (HA)

An HA is the evaluation of existing and potential
conditions at a munitions response site that can lead to
an explosive event when a member of the general
public (i.e., a receptor) interacts with the item. The
evaluation considers the likelihood and the severity of
the event that may occur.

Munitions Response Area (MRA) and Munitions
Response Site (MRS)

An MRA is any area that is known or suspected to
contain MEC. An MRS is the specific discrete
location within an MRA that is known to require a
munitions response (either investigation or removal of
munitions items). For example, a former range area
may be an MRA, but only that portion of the range
(e.g., a target area) for which a response action has

been identified would be the MRS.

concern (MEC).

On March 7, 2000, the Department of Defense (DoD) and the U.S. Environmental Protection
Agency (EPA) signed the Interim Final Management Principles for Implementing Response
Actions at Closed, Transferred, and Transferring (CTT) Ranges.! The principles included a
commitment to implement “a process consistent with CERCLA ... [as the] preferred [regulatory]
mechanism.” In 2001, DoD published management guidance for the CERCLA-based Installation
Restoration Program that established the Military Munitions Response Program (MMRP).? The
management guidance required DoD to establish and maintain an inventory of locations (called
munitions response sites) other than operational ranges that contain or are suspected to contain
MEC and required installations to program and budget for MMRP response actions. In 2002, the
National Defense Authorization Act affirmed the MMRP and the need for an inventory, and
required DoD to develop an approach for assigning a relative priority to each MRS in its
inventory for response actions. This effort resulted in the October 5, 2005 finalization of the
Munitions Response Site Prioritization Protocol (Protocol).

! DoD and EPA. Management Principles for Implementing Response Actions at Closed, Transferred, and
Transferring (CTT) Ranges (Interim Final), 7 March 2000.

2 Department of Defense, Management Guidance for the Defense Environmental Restoration Program,
ODUSD(I&E), September 2001.
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The CERCLA process for responding to releases or potential releases of hazardous substances,
pollutants or contaminants which is described in the National Contingency Plan (NCP),® includes
the development of site-specific risk assessments appropriate to the requirements of the site.*
The results of the risk assessment are used to help site managers decide whether a response
action is required, and to support the risk management decisions that are made through the
remedy evaluation, selection, and implementation process. However, the CERCLA methodology
for human health environmental contaminant risk assessment was not designed to address
explosive safety hazards associated with MEC at an MRS. The differences between the
environmental contaminant risk assessment methodology and the MEC HA approach are discussed
in more detail in Section 1.6.

In March 2004, EPA invited Federal agencies and State and Tribal organizations to participate in
an effort to develop a consensus methodology for the site-specific assessment of explosive
hazards associated with MRS. The collaborative group that formed from this effort, the
Technical Working Group for Hazard Assessment (TWG HA), included representatives from the
DoD, Department of the Interior, State program managers from Association of State and
Territorial Solid Waste Management Officials (ASTSWMO), and Tribal Association for Solid
Waste and Emergency Response (TASWER),” along with EPA. These organizations provided
personnel to develop this hazard assessment framework and methodology document. An
executive sponsor committee composed of senior-level officials from each of the participating
organizations was also established to guide the overall approach.

1.2 Purpose of the MEC HA
The purpose of the MEC HA is twofold:

e Support the hazard management decision-making process by analyzing site-specific
information to:

— Assess existing explosives hazards
— Evaluate hazard reductions associated with removal and remedial alternatives
— Evaluate hazard reductions associated with land use activity decisions

e Support hazard communication:

— Between members of the project team and among other stakeholders
— By organizing MRS information in a consistent manner

The MEC HA addresses the NCP direction for site-specific assessment of risks to human health
and the environment. The MEC HA will help a project team understand the hazards associated
with a MRS if no action is taken, and to evaluate the hazard reductions associated with removal
or remedial alternatives. As with any CERCLA-based cleanup process, several different

® National Oil and Hazardous Substances Contingency Plan (more commonly called the National Contingency Plan,
or NCP), 40 CFR 300 et seq.

* A preamble discussion in the proposed rule and the final rule itself highlight the focus of a risk assessment that is
appropriate to the requirements of the site. 40 CFR 300 (Preamble to NCP, December 21, 1988, page 51425); 40
CFR 430 (b), March 8, 1990, page 8846.

> The participation of the TASWER in the TWG HA ended with the development of the technical framework for the
MEC HA. In the summer of 2005, TASWER ceased operations and was therefore unable to participate further in
development of this guidance document.
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alternatives may be protective of human health and the environment. The information collected
for the MEC HA as well as the results can provide input into the CERCLA remedy evaluation
and selection process.

1.3 Scope and Applicability of the MEC HA

The MEC HA addresses human health and safety concerns associated with potential exposure to
MEC at MRS. It does not directly address environmental or ecological concerns that might be
associated with MEC, including the risks associated with exposure to munitions constituents
(MC) as environmental contaminants. It does not address operational ranges. It does not address
locations where military munitions are known or suspected to be present underwater.

The MEC HA assesses the acute hazard presented by the explosive component(s) of military
munitions. Although military munitions include chemical weapons materiel (CWM), and thus
CWM is MEC, the chemical agent component of the CWM presents a greater hazard to human
health than the explosive components of CWM. Additionally, the toxic chemical hazard
presented by the CWM can be calculated by current commonly acceptable methods. This does
not dismiss the potential explosive hazard associated with many CWM but rather reflects the
recognition that the greatest risk to human health from CWM is the chemical agent, not the
explosive.

The MEC HA does not answer the question of “How clean is clean?” Several alternatives or
combinations of alternatives (e.g., surface or subsurface cleanup combined with land use
controls) may be able to meet the protection of human health and the environment criteria. All
alternatives are analyzed to determine which alternative or combination of alternatives best
meets the CERCLA statutory requirements. Site-specific project teams will determine “How
clean is clean?” by selecting the alternative(s) to be implemented to meet CERCLA
requirements. The MEC HA relies on data produced as a result of the systematic planning
process (SPP), but does not assess the quality of that data independent of the data quality
objectives (DQOs) established by project teams.

1.4 Benefits of the MEC HA

The MEC HA will provide substantial benefits at the project team level (e.g., individual
installation or MRS). The application of a consistent methodology will save resources during the
investigation and decision-making processes at MRS. It will foster communication by
contributing to a common understanding within a project team of the nature of the hazard present
and the options for addressing that hazard.

For project teams, the MEC HA is designed to do the following:

e Maximize use of data gathered during development of the Conceptual Site Model (CSM).

e Reduce costs and streamline the hazard evaluation process at MRS because individual
project teams will not have to develop their own process.

e Provide a consistent format and process for multiple MRS. Repeated use of the process
by project teams, including regulators, will further reduce costs by supporting familiarity
and ease of oversight.

e Promote mutual understanding of technical issues on the MRS through a collaborative,
team-based hazard assessment process.
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e Focus investigations on key issues that must be addressed to support site-specific
decisions.

e Support the systematic planning process and collaborative decision-making at MRS.

e Facilitate site-specific decisions, including evaluation of removal and remedial
alternatives.

The MEC HA is intended to provide program-level benefits, including the following:

e Increased confidence in decision-making through use of a standardized hazard
assessment.

e Improved understanding at the national level of the processes that project teams are using
to support decisions.

e Improved predictability of outcomes — similar MRS, with similar facts, will give similar

results.

e More efficient data compilation at the national level through standardized data gathering
and analysis.

e Ability to provide program support through a standardized approach to training and
guidance.

1.5 Role of the Protocol and the MEC HA in the CERCLA Process

The relative priority assigned to response activities is to be based on the overall conditions at
each MRS and take into consideration various factors related to safety and environmental
hazards. The Protocol is designed to first be applied when sufficient information is available to
populate the data elements in any or all of the modules. For the Explosive Hazard Evaluation
(EHE) module this information has been collected by DoD at the Site Inspection step.®

The MEC HA has several input factors that are similar to those in the Protocol EHE module.
The MEC HA includes additional capability to assess the potential effects of removal and
remedial alternatives (e.g., surface cleanup, subsurface cleanup, or land use controls) on the
potential explosive hazards at an MRS. The MEC HA supports project teams that are making
hazard management decisions through the CERCLA response process at individual MRS. Table
1-1 compares purposes and applications of the Protocol and the MEC HA.

Table 1-1. Comparison Between the Protocol and MEC HA

Protocol MEC HA
e  Description and Purpose: e  Description and Purpose:

— Is a prioritization tool used to assign each — Isatool used to compare the effects of
MRS in the inventory a relative priority for clean-ups and/or changes to land use on the
response actions?’ explosive hazard of an MRS (or a subunit of

an MRS)
e Isapplied: e Isapplied:

— Toeach MRS — Toeach MRS (or a subunit of an MRS)

— Initially at the preliminary assessment phase — As part of the evaluation of baseline hazards
(unless insufficient data are available). and removal alternatives in an engineering

evaluation/cost analysis (EE/CA)

®32 CFR Part 179, § 179.5 Page 58030, as published in, Federal Register 70, no. 192 (5 October 2005).
732 CFR Part 179, § 179.1, Page 58028.
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Table 1-1. Comparison Between the Protocol and MEC HA

Protocol MEC HA

— At the conclusion of the remedial
investigation process and during the
feasibility study for each alternative to be

evaluated
e The Protocol is annually reviewed and is e Isreapplied:
reapplied®: — When new information becomes available
— Upon completion of a response action — At removal/remedial action completion
—  When new information is available to update a — At the five-year review

previous evaluation at an MRS or a priority
that was assigned based on one or two
modules

—  Upon further delineation of an MRA into
MRS

— To categorize an MRS previously classified as
“evaluation pending”

The MEC HA supports the CERCLA process for evaluating both removal and remedial actions.
In the March 7, 2000 Management Principles for Implementing Response Actions at Closed,
Transferred, and Transferring Ranges, DoD and EPA expressed the preference for response
actions at MRS follow the CERCLA process. When the State has the lead in overseeing a
response action, it may be conducted under State Resource Conservation and Recovery Act
(RCRA) requirements, under other federally delegated authorities, or under other State
authorities. Because the RCRA corrective action program is conducted similarly to the CERCLA
program, the integration of a hazard assessment under that process will be similar to the process
under CERCLA.

e The MEC HA is primarily designed to be used at two points in the CERCLA process. The
end of a removal investigation to assess explosive hazards of current conditions and relative
hazard reductions associated with removal alternativesin the EE/CA report; or at the end of a
remedial investigation to assess baseline explosive hazards and relative hazard reductions
associated with remedial alternatives in the Remedial Investigation/Feasibility Study (RI/FS)
report. The MEC HA should be viewed as an iterative and dynamic process. As more
information about an MRS is gathered, information can be added and the MRS can be
reassessed with the MEC HA to reflect that current understanding.

Figure 1-1 illustrates the following points in the CERCLA process at which the MEC HA can
provide input to project team evaluations and decisions:

e EE/CA. At the conclusion of a removal investigation, the MEC HA supports the assessment
of the explosive hazards that would remain if no action were taken. This evaluation of the
“no action” alternative will help to identify the site conditions and use activities that should
be addressed by removal alternatives considered in the EE/CA, as well as relative reductions
in explosive hazards

832 CFR Part 179, § 179.5, Page 58031.
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e FS. At the conclusion of a remedial investigation, the MEC HA supports the assessment of
the explosive hazards that would remain if no action were taken. This evaluation of the “no
action” alternative will help to identify the site conditions and use activities that should be
addressed by removal alternatives considered in the RI/FS. The MEC HA also provides an
assessment of relative hazard reduction associated with remedial action alternatives (surface
and/or subsurface cleanup, land use controls, or combinations of these alternatives) These
evaluations are made in the feasibility study of the remedial program through the CERCLA
nine-criteria analysis.? For the CERCLA remedial action program, the information collected
to apply the MEC HA as well as its outputs can provide useful information for several of the
nine-criteria, including: the protection of human health and the environment, compliance
with applicable or relevant and appropriate requirements (ARARS), long-term effectiveness,
short-term effectiveness, implementability, and treatment to reduce mobility, toxicity, or
volume of the principal threat at the MRS.

e Five-Year Review. The MEC HA allows project teams to evaluate the impact of changes in
land use activities, the effectiveness of LUCs, and the protectiveness of the remedy. If
conditions have not changed from completion of the remedial action at the time of the Five
Year Review, it will not be necessary to rerun the MEC HA as part of the review. If
conditions have changed, project teams may rerun the MEC HA to evaluate potential changes
to explosive hazards at the MRS.

° The nine-criteria analysis can be found in the National Contingency Plan (40 CFR 300.430(e)(9)).
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Figure 1-1. Application of the MEC Hazard Assessment During the CERCLA Process
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1.6 Differences Between MEC Hazard Assessment and Environmental Contaminant
Risk Assessment

The MEC HA has been developed to address the NCP direction to assess site-specific risks to
human health and the environment. The MEC HA focuses on the explosives safety hazards
posed by MEC to human receptors. Risk assessments of environmental contaminant, including
those to assess MC, and the MEC HA require similar site information. However, project teams
should recognize the fundamental difference between assessing chronic environmental
contaminant exposure risk and assessing acute MEC explosive hazards. These differences drive
the approaches to the structure of the explosives hazard assessment process.

An encounter with MEC has the potential to result in injury or death. Direct contact (i.e.
handling) increases the likelihood that an encounter will result in injury or death. No accepted
method exists for establishing the incremental probability for injury or death from an encounter
with MEC. If the potential for an encounter with MEC exists, the potential that the encounter
will result in death or injury also exists. Consequently, if MEC is known or suspected to be
present, some response action will be required to address the MEC.

CERCLA environmental contaminant risk assessments evaluate long-term or chronic exposure to
environmental contaminants released to the environment. Estimates are made of potential
increases in carcinogenic and non-carcinogenic risks. The levels that are considered to be
protective of human health for carcinogens are established using the target risk range of 1x10E-4
to 1x10E-6. A carcinogenic risk of 1x10E-4 equates to one cancer diagnosis beyond what is
expected in a population of 10,000 people exposed to a certain environmental contaminant under
certain exposure scenarios.

A MEC hazard assessment and an environmental contaminant risk assessment performed at the
same MRS may have very different results. Unlike environmental contaminants that can migrate
through different media, MEC items are generally stationary and typically require action by a
human receptor to complete the explosive hazard pathway. The land use activities that present
the highest potential hazard are those that take place outdoors and involve activities in which
people can come in contact with MEC items and cause an unintentional detonation. A major
cause of potential exposure at MRS is intrusive activities. MEC at an MRS with recreational or
agricultural uses involving intrusive activities, such as camping or tilling soil, may provide a
complete MEC exposure pathway and a may result in a relatively “high” hazard assessment.

These same activities may be of durations that limit exposure to environmental contaminants and
result in a “low” environmental contaminant risk assessment evaluation. Assumptions about
durations of exposure for environmental contaminant risk assessments are tied to specific land
uses and play a major role in determining which land uses present the greatest risk. Residential
land use is generally considered to be the land use with the highest potential risk because it is
typically associated with the highest estimates for personal exposure. The land uses with the next
highest risks are typically industrial and commercial, then recreational, followed by agricultural and
open space. The level of activities that take place where explosives hazards exist may or may not
follow this order.
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1.7 Presence of Critical Infrastructure, Cultural Resources, or Ecological Resources

The MEC HA assesses the explosive hazard to human receptors. Munitions response activities
can pose hazards to infrastructure, cultural resources, or ecological resources. Project teams need
to evaluate the potential for damage to the resources by specific response activities. This
evaluation includes consideration of location-specific and action-specific ARARs during the
planning and evaluation of investigations and removal or remedial actions. For removal actions,
this analysis should be included in the implementability evaluations. For remedial actions, this
should be done as part of the implementability and short-term effectiveness criteria analysis.

The MEC HA addresses the effects of an unintentional detonation and the hazardous fragments it
can produce within a given radii. This distance is represented by an explosive safety quantity-
distance (ESQD) arc. Project teams must understand that critical infrastructure, and cultural and
ecological resources within the ESQD arc are vulnerable unless mitigation measures are
employed.

1.8 Organization of the MEC HA Methodology Document

The remainder of this document provides the background and instructions necessary for
successfully applying the MEC HA. Chapter 2, Understanding the Hazard Assessment
Framework, describes the input factors, categories, scores and weighting, and the Hazard Levels.
Chapter 3 discusses the project team roles and responsibilities for undertaking the MEC HA,
considerations for identifying areas for assessment, and information sources. Chapter 4 describes
the processes for scoring the MEC HA under the specific input factors. Chapter 5 describes the
outputs of the MEC HA analysis and provides guidance on the integration of the MEC HA
analysis with the CERCLA removal or remedial alternatives evaluation processes.

Four technical appendices are included to provide additional information. Appendix A provides
an electronic form of the worksheets as a tool for project teams to use in completing a MEC HA
evaluation. Appendix B provides an example of a completed MEC HA worksheet and report.
Appendix C presents frequently asked questions and answers to those questions. Appendix D
provides a technical report on the development of MEC HA scores, weights, and Hazard Levels.

Chapter 1: Introduction



CHAPTER 2: UNDERSTANDING THE
HAZARD ASSESSMENT FRAMEWORK

This chapter presents an overview of the
technical framework of the MEC HA.
2.1 Components of Explosive Hazard

The MEC HA framework is organized into
three components of explosive hazard, each
of which is defined in Table 2-1.
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Important Terms in This Chapter

Cleanup

Removal or remedial actions or previous clearance activities
in which MEC items were or will be removed from the
surface or subsurface to a specified depth and lateral extent.

Conceptual Site Model (CSM)

The CSM is a description of a site and its environment that
is based on existing knowledge. It describes sources,
pathways, and receptors, and the interactions that link these.
It assists the team in planning, data interpretation, and
communication.

Table 2-1. Components of Explosive Hazard in MEC HA

Component of
Explosive Hazard Definition
Severity The potential consequences of the effect (e.g. injury or death) on a human receptor
should a MEC item detonate.
Accessibility The likelihood that a human receptor will be able to come in contact with a MEC item.
Sensitivity The likelihood that a MEC item will detonate if a human receptor interacts with it.

Organization of the MEC HA into three components reflects the nature of explosive hazard and

information contained in the CSM.

2.2 Elements of the MEC HA

The MEC HA technical framework consists of three elements: input factors, structure, and
output. Each of these terms is defined in Table 2-2 and discussed in detail in this chapter.

Table 2-2. Framework Elements of the MEC HA

Framework
Element Definition

Input factors A series of factors that describe the characteristics of an MRS in terms of the components of
the explosive hazard.

Structure The methods used to assign weights, scores, and combine the input factors to assess the MRS
explosive hazard.

Output The description of the explosive Hazard Level of the MRS.

2.2.1 MEC HA Input Factors

This section introduces the input factors that are used in the MEC HA.. Input factors describe the
conditions at an MRS that determine the severity, accessibility, and sensitivity components of

explosive hazard.
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2.2.1.1 Severity

The severity component is described by two input factors related to the potential consequences to
a human receptor should a MEC item detonate:

e Energetic Material Type
e Location of Additional Human Receptors

The first factor describes the hazard inherent in the MEC items known or suspected to be at the
MRS. The second factor addresses the possibility that should a MEC item detonate it could affect
one or more secondary human receptors in addition to the initiating human receptor.

2.2.1.2 Accessibility

The accessibility component is described by the following input factors related to the likelihood
that a human receptor will be able to come in contact with an MEC item.

e Site Accessibility

e Potential Contact Hours

e Amount of MEC

e Minimum MEC Depth Relative to the Maximum Receptor Intrusive Depth

e Migration Potential

2.2.1.3 Sensitivity

The sensitivity component is described by the following input factors related to the likelihood
that an MEC item will detonate if a human receptor interacts with it.

e MEC Classification
e MEC Size

2.2.2 MEC HA Structure

The MEC HA framework uses a numeric structure to assign weights, scores, and then combine
scores to describe the hazards associated with MEC at an MRS. The sum of the numeric scores
determines the Hazard Level. The three characteristics of the MEC HA numeric structure of
weights, scores, and combination are 